Polyacrylonitrile (PAN, M w ≈120,000), nickel(II) nitrate hexahydrate, cobalt(II) nitrate hexahydrate, N,N-dimethylformamide (DMF) and urea were purchased from Sigma Aldrich.
S1.3 Metal nanoparticle coated carbon nanofibers (MNPs/CNFs)
The MNPs/CNFs were prepared by dip coating and subsequent carbonization processes.
Firstly, the oxidized PAN fibers were immersed in 0.5 M Co(NO 3 ) 2 and Ni(NO 3 ) 2 aqueous solutions for 12 hours. Then, the fibers were separated from nitrate solutions and dried at 80 o C overnight. Secondly, the Co(NO 3 ) 2 and Ni(NO 3 ) 2 doped fibers were carbonized at 800 o C for 2 hours in N 2 atmosphere with a heating rate of 5 o C/min and the products were named as Co/CNFs and Ni/CNFs. As a control, pure carbon nanofibers (CNFs) were obtained by annealing the oxidized PAN fibers following the same heating profile. Raman spectra of CNFs, Co/CNFs and Ni/CNFs are characterized in Fig. S3 . It is apparent that no obvious peak could be observed on pure CNFs, indicating its amorphous feature.
S1.4 Preparation of NiCo

S-5
It is within expectation since the stabilized polyacrylonitrile is annealed at 800 o C that is much lower than the graphitization temperature of 1200-1500 o C. However, the decorated Co and Ni nanoparticles will catalyze the graphitization process at relatively lower temperature, e.g. 800 o C.
This phenomenon has been reported in our previous publications. 1 Table S1 summarized the yield of cobalt nickel carbonate hydroxide hydrate after reaction on each substrate. It is worth mentioning that the total amount of cobalt nickel carbonate hydroxide hydrate increases after adding the three substrates in the reaction media. The yield value of the three samples cannot be compared since similar weight of CNFs, Co/CNFs and Ni/CNFs are used (the density and surface area are different among these samples). 
S2.2 Composition analysis
